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REMANUFACTURING METHOD FOR PROCESS CARTRIDGE 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a 
remanuf acturing method for a process cartridge that 
is detachably attachable to an electrophotographic 
image forming apparatus main body* 

The term "process cartridge" referred to in 
this specification represents a cartridge, which is 
obtained by integrally combining at least developing 
means and an electrophotographic photosensitive 
member and is detachably attachable to the 
electrophotographic image forming apparatus main body. 
Related Background Art 

Up to now, image forming apparatuses using an 
electrophotographic image forming process have 
adopted a process cartridge system. In the process 
cartridge system, an electrophotographic 
photosensitive member and process means for acting on 
the electrophotographic photosensitive member are 
integrally combined into a cartridge, and the 
cartridge is detachably attachable to an 
electrophotographic image forming apparatus main body. 

As a method of integrally combining the process 
means into a cartridge, a method of coupling a 
developing unit and a drum unit by using a molten 
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resin has recently been proposed (see, for example, 
US Patent Application Publication No. 02-0037179) 
instead of a conventional coupling method in which 
the developing unit and the drum unit are supported 
5 by coupling frames (side covers) and coupled with 
each other by screws* 

According to the process cartridge system, 
users themselves can perform the maintenance of 
apparatuses without the help of repair people, 

10 contributing to a remarkable improvement of 

operability. In view of this, the process cartridge 
system is broadly used for electrophotographic image 
forming apparatuses* 

The process cartridge serves to form an image 

15 on a recording medium by use of a developer. As an 

image forming operation is repeated, the developer is 
consumed. When the developer is consumed to such an 
extent that an image to be formed can no longer 
ensure a quality high enough to satisfy a user who 

20 purchased the process cartridge, the commercial value 
of the process cartridge is lost . There is proposed 
a remanuf acturing method capable of commercializing 
again the process cartridge in which the developer 
has been consumed and whose commercial value has been 

25 lost. 

However, in order to remanuf acture the process 
cartridge in which a part of a frame is joined to 
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another member with a molten resin or the like, steps 
for separating junctions may be necessary. 

SUMMARY OF THE INVENTION 
5 The present invention has an object to provide 

a simplified remanuf acturing method for a process 
cartridge . 

Another object of the present invention is to 
provide a simplified remanuf acturing method for a 

10 process cartridge in which structural components are 
joined to each other by a molten resin, the 
remanuf acturing method including no process for 
separating the portions joined with the molten resin. 
Still another object of the present invention 

15 is to provide a remanuf acturing method for a process 
cartridge, the remanuf acturing method being capable 
of commercializing again the process cartridge in 
which a developer has been consumed to an extent that 
an image to be formed can no longer ensure a quality 

20 high enough to satisfy a user and whose commercial 
value as the process cartridge has been lost . 

Yet still another object of the present 
invention is to provide a remanuf acturing method for 
a process cartridge detachably attached to an image 

25 forming apparatus main body, the process cartridge 
including: 

a photosensitive member unit having an 
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electrophotographic photosensitive drum on which an 
electrostatic latent image is formed; 
a developing unit having: 

a developer container for containing a 
5 developer for developing the electrostatic latent 
image ; and 

a developing roller for carrying the 

developer; 

a first coupling frame for coupling one end 
10 side of the photosensitive member unit and one end 
side of the developing unit to each other; and 

a second coupling frame for coupling the other 
end side of the photosensitive member unit and the 
other end side of the developing unit, which are 
15 opposite sides of the one end sides, to each other, 
the remanuf acturing method including: 
(a) a frame separating step for separating the 
first coupling frame from the developing unit and the 
photosensitive member unit; 
20 (b) a photosensitive member unit separating 

step for, after the frame separating step, separating 
the photosensitive member unit by deforming the 
second coupling frame in a state where the second 
coupling frame and the developing unit are fixed to 
25 each other; 

(c) a photosensitive drum detaching step for, 
after the photosensitive member unit separating step. 
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detaching the electrophotographic photosensitive drum 
from the photosensitive member unit; 

(d) a photosensitive drum attaching step for, 
after the photosensitive drum detaching step, 

5 attaching one of the electrophotographic 

photosensitive drum and a new photosensitive drum; 

(e) a photosensitive member unit engaging step 
for engaging the photosensitive member unit with the 
second coupling frame that is fixed to the developing 

10 unit; and 

(f) a frame engaging step for engaging the 
first coupling frame with respective end portions of 
the developing unit and the photosensitive member 
unit . 

15 These and other objects, features and 

advantages of the present invention will become more 
apparent upon consideration of the following 
description of the preferred embodiment of the 
present invention taken in conjunction with the 

20 accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view showing how a 
photosensitive member unit is separated from a 
25 process cartridge according to an embodiment of the 
present invention ; 

Fig. 2 is a schematic cross -sectional view of 
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an electrophotographic image forming apparatus 
according to the embodiment of the present invention; 

Fig. 3 is a schematic cross -sectional view of 
the process cartridge that is detachably attachable 
5 to the electrophotographic image forming apparatus 

according to the embodiment of the present invention; 

Fig. 4 is a perspective view showing a 
structure of the photosensitive member unit according 
to the embodiment of the present invention; 
10 Fig. 5 is a perspective view showing a state 

where a developing roller is removed from a 
developing unit according to the embodiment of the 
present invention; 

Fig. 6 is a perspective view showing a state 
15 where the developing unit is partially disassembled 
according to the embodiment of the present invention; 

Fig. 7 is a perspective view showing a 
structure of the developing unit according to the 
embodiment of the present invention; 
20 Fig. 8 is a perspective view showing a state 

where a part of structural components are removed 
from the developing unit according to the embodiment 
of the present invention; 

Fig. 9 is an exploded perspective view showing 
25 how side covers are attached to the process cartridge 
according to the embodiment of the present invention; 

Fig. 10 is an exploded perspective view showing 
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how the side covers are attached to the process 
cartridge according to the embodiment of the present 
invention; 

Fig. 11 is a perspective view showing how the 
5 photosensitive member unit and the developing unit 
are coupled with each other according to the 
embodiment of the present invention; 

Fig. 12 is a horizontal cross-sectional view of 
the process cartridge according to the embodiment of 
10 the present invention; 

Fig. 13 is an overall perspective view of the 
process cartridge according to the embodiment of the 
present invention ; 

Fig. 14A is a cross- sectional view of 
15 junctions; 

Fig. 14B is a cross- sectional view of a state 
where a molten resin is injected between the 
junctions; 

Fig. 14C is a perspective view showing a shape 
20 of an injected bonding resin; 

Fig. 15 is an exploded perspective view showing 
how the developing unit is disassembled or 
remanuf actured according to the embodiment of the 
present invention ; 
25 Fig. 16 is a perspective view for explaining 

how the developing unit is refilled with toner 
according to the embodiment of the present invention; 
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and 

Fig. 17 is an exploded perspective view showing 
how the photosensitive member unit is disassembled or 
remanuf actured according to the embodiment of the 
5 present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Hereinafter, the accompanied drawings are 
referenced to describe in detail a preferred 

10 embodiment of the present invention by use of 

examples. Unless particular description is made, it 
is not intended to limit the scope of the present 
invention to dimensions, materials, shapes, relative 
positions, etc. of the structural components 

15 described in this embodiment. Also, the materials, 
shapes, etc. of members described for the first time 
are the same throughout this embodiment unless 
particular description is added. 

<Description of electrophotographic image forming 

20 apparatus > 

First, Figs. 2 and 3 are referenced to 
schematically describe overall structures of an 
electrophotographic image forming apparatus and a 
process cartridge that is detachably attachable 

25 thereto, respectively. Fig. 2 is a schematic cross - 
sectional view of the electrophotographic image 
forming apparatus according to the embodiment of the 



present invention, and more specifically a diagram 
for explaining an overall structure of a laser beam 
printer as a form of the electrophotographic image 
forming apparatus. Fig. 3 is a schematic cross- 
sectional view of the process cartridge that is 
detachably attachable to the electrophotographic 
image forming apparatus according to the embodiment 
of the present invention. 

The electrophotographic image forming apparatus 
forms an image on a recording medium such as 
recording paper, a transparent film for an OHP, a 
cloth, or the like by use of an electrophotographic 
image forming process. Examples of the 
electrophotographic image forming apparatus include 
an electrophotographic copier, an electrophotographic 
printer (for example, an LED printer, the laser beam 
printer, or the like), an electrophotographic 
facsimile machine, and an electrophotographic word 
processor. In particular, this embodiment is 
described using the laser beam printer of an 
electrophotographic process as an example. 

An image forming apparatus (laser beam printer) 
A according to this embodiment includes an 
electrophotographic photosensitive drum (hereinafter, 
simply referred to as "photosensitive dxum") 7. 

The photosensitive drum 7 is charged by a 
charging roller 8 as charging means. Then, laser 
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beam light based on image information is irradiated 
from optical means 1 including a laser diode, a 
polygon mirror, a lens, and a reflective mirror to 
form an electrostatic latent image corresponding to 
5 the image information on the photosensitive drum 7. 
The electrostatic latent image is developed using a 
developer (hereinafter, referred to as "toner") by 
developing means described later, thereby becoming a 
visualized image, that is, toner image. 

10 Meanwhile, a recording medium 2 set in a sheet 

feeding cassette 3a is transported by means of a 
pickup roller 3b and transport roller pairs 3c, 3d, 
and 3e to reach a transfer position. At the transfer 
position, a transfer roller 4 as transfer means is 

15 disposed. By applying a voltage to the transfer 

roller 4, the toner image on the photosensitive drum 
7 is transferred onto the recording medium 2 . 

The recording medium 2 onto which the toner 
image has been transferred is transported to fixing 

20 means 5 via a transport guide 3f . The fixing means 5 
includes a drive roller 5c and a fixing roller 5b 
that has a heater 5a built therein, and applies heat 
and pressure to the recording medium 2 passing 
therethrough to fix the transferred toner image to 

25 the recording medium 2. 

The recording medium 2 is transported by means 
of delivery roller pairs 3g and 3h via a sheet 
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surface reverse path 3i to be delivered to a delivery 
tray 6 . The delivery tray 6 is provided to an upper 
surface of the image forming apparatus A. 
Alternatively, by operating a flapper 3j capable of 
5 rocking, the recording medium 2 can be delivered 
without passing through the sheet surface reverse 
path 3i. 

According to this embodiment, the pickup roller 
3b, the transport roller pairs 3c, 3d, and 3e, the 

10 transport guide 3f, delivery roller pairs 3g and 3h, 
etc. compose transport means 3. 

After the toner image is transferred onto the 
recording medium 2 by the transfer roller 4, residual 
toner remaining on the photosensitive drum 7 is 

15 eliminated using cleaning means 17. Thus, the 

photosensitive drum 7 is prepared for the subsequent 
image forming process. 

The cleaning means 17 uses an elastic cleaning 
blade 17a disposed in abutment with the 

20 photosensitive drum 7 to scrape off the residual 

toner from the photosensitive drum 7 so as to collect 
the residual toner into a waste toner reservoir 17b. 

<Description of process cartridge> 
25 Next, description will sequentially be made of 

structures of respective members of the process 
cartridge according to the embodiment of the present 
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invention. Fig, 4 is a perspective view of a 
photosensitive member unit according to the 
embodiment of the present invention. Fig. 5 is a 
perspective view showing a state where a developing 
5 roller is removed from a developing unit according to 
the embodiment of the present invention. Fig. 6 is a 
perspective view showing a state where the developing 
unit is partially disassembled according to the 
embodiment of the present invention. Fig. 7 is a 

10 perspective view of the developing unit according to 
the embodiment of the present invention. 
(Photosensitive member unit) 

As shown in Figs. 3 and 4, the photosensitive 
drum 7 , the charging roller 8 , and the cleaning means 

15 17 including the elastic cleaning blade 17a are 

attached to a drum frame 19, and integrally compose a 
photosensitive member unit 21. 

The structure of Fig. 4 shows how the 
photosensitive drum 7 is attached to the drum frame 

20 19. More specifically, gear flanges 7a and 7b are 
attached to both ends of the photosensitive drum 7, 
and the gear flange 7a is rotatably supported by a 
drum bearing 24. The gear flange 7b is rotatably 
supported to the drum frame 19 by a drum shaft 25. 

25 In addition, the drum bearing 24 and the drum shaft 
25 are attached to side plates 19a and 19b of the 
drum frame 19 with a screw 28, respectively. Thus, 
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the photosensitive drum 7 is incorporated into the 
photosensitive member unit 21. 

When the gear flange 7a has its end portion 
connected to a rotating mechanism of an apparatus 
5 main body, a driving torque is imparted to the gear 
flange 7a from the apparatus main body. Then, a gear 
on an outer periphery of the gear flange 7a transmits 
a driving force to the developing roller 10 or the 
like. At the same time, a gear on an outer periphery 

10 of the gear flange 7b transmits a driving force to 
the transfer roller 4 or the like. 

Further, as described later, guide portions 19e 
and 19f to be used at the time of coupling the 
photosensitive member unit 21 and the developing unit 

15 20 are provided to inner sides of the side plates 19a 
and 19b of the drum frame 19, respectively. 
(Developing unit) 

As shown in Figs . 3 and 7 , the developing unit 
20 as the developing means of a cartridge B according 

20 to this embodiment is composed of a developing frame 
13 that includes a toner containing frame 40 for 
containing toner and a moving frame 41 for holding a 
developing roller 10 and a developing blade 12. 

By rotating a toner feeding member 15, the 

25 developing means sends toner inside the toner 

containing frame 40 to a developing chamber 13a 
through a toner supplying opening 13b. Then, the 
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developing roller 10 having a magnet roller (fixed 
magnet) 11 built therein is rotated by a drive gear 
10a. At the same time, a toner layer to which a 
triboelectrif ication charge is imparted by the 
5 developing blade 12 is formed on a surface of the 
developing roller 10. 

The developing roller 10 is pressed against the 
photosensitive drum 7 by bias springs 30 (described 
later) while maintaining given clearances through 

10 spacer rollers 14. The developing roller 10 supplies 
the toner carried on its surface to a developing 
region of the photosensitive drum 7. The toner is 
transited to the photosensitive drum 7 in accordance 
with the electrostatic latent image. Therefore, the 

15 toner image is formed on the photosensitive drum 7. 
Here, the developing blade 12 regulates a toner 
amount on a peripheral surface of the developing 
roller 10 and imparts a triboelectrif ication charge. 
In addition, a toner agitating member 16 for 

20 circulating the toner inside the developing chamber 
13a is rotatably attached in the vicinity of the 
developing roller 10. 

The toner supplying opening 13b of the toner 
containing frame 40 is sealed by a developer seal 13c. 

25 Also, after the toner containing frame 40 is filled 

with toner from the toner filling port 40a, the toner 
filling port 40a is stopped with a toner cap 40al to 



- 15 - 



seal the toner containing frame 40 , preventing the 
toner from leaking therefrom (see Fig. 5). 

When using the cartridge B for the first time, 
a user pulls out the developer seal 13c , enabling the 
5 toner supply. 

(Structure of moving frame) 

Next , Figs . 5 to 8 are referenced to describe a 
structure of the moving frame 41. Fig. 8 is a 
perspective view showing a state where a part of 
10 structural components are removed from the developing 
unit according to the embodiment of the present 
invention. 

As shown in Figs. 5 to 8, a first frame 41a of 
the moving frame 41 including the developing roller 

15 10 and the developing blade 12 is incorporated into 
the toner containing frame 40 filled with toner. A 
second frame 41b and a third frame 41c are 
incorporated into the first frame 41a from both sides 
thereof and fixed thereto by screws. The developing 

20 roller 10 has both ends thereof pivotably supported 
by the second frame 41b and the third frame 41c. A 
positioning boss 40e and a positioning long-hole 41al 
are provided to the toner containing frame 40 and the 
first frame 41a of the moving frame 41, respectively. 

25 Thus, longitudinal positions of the moving frame 41 
and the toner containing frame 40 are determined. 

The spacer rollers 14 that are substantially 
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concentric with the developing roller 10 , each having 
an outer diameter larger than that of the developing 
roller 10 by a specified gap, are pivotably provided 
to both ends of the developing roller 10. In 
5 addition, as described above, the developing blade 12 
serving as regulating means for regulating a 
thickness of the toner layer on the developing roller 
10 is fixed to the first frame 41a. Also, the 
developing blade 12 has its forward end abutted 

10 against the developing roller 10. 

As shown in Fig. 7, the second frame 41b of the 
moving frame 41 is provided with a rocking arm 41b2 
having a rocking hole 41bl. The toner containing 
frame 40 is provided with a supporting arm 40b having 

15 a fixation hole coaxial with the rocking hole 41bl on 
its end. The second frame 41b is engaged with the 
toner containing frame 40 by an engaging pin 31 so as 
to be capable of rocking. The engaging pin 31 is 
slidably loose-fitted into the rocking hole 41bl of 

20 the second frame 41b. Meanwhile, the engaging pin 31 
is forced into the fixation hole of the toner 
containing frame 40 to a close-fit. 

As shown in Fig. 8, slide planes 41cl and 41c2 
for defining a sliding direction are provided in 

25 parallel substantially on an upper surface and a 

lower surface of the third frame 41c of the moving 
frame 41, respectively. Meanwhile, when placing the 
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moving frame 41 inside the toner containing frame 40, 
guide planes 40c and 40d are provided so as to oppose 
the slide planes 41cl and 41c2 of the third frame 41c , 
respectively, with minute clearances. The slide 
5 planes 41cl and 41c2 and the guide planes 40c and 40d 
enable the third frame 41c to slide in a 
predetermined direction. In addition, provided in an 
end portion of the third frame 41c on a 
photosensitive member unit 21 side is a guide rib 

10 41c3 to be used when coupling the photosensitive 
member unit 21 and the developing unit 20 as 
described later. 

The bias springs 30 are disposed between the 
toner containing frame 40, and the second frame 41b 

15 and the third frame 41c. Therefore, the developing 
roller 10 held by the moving frame 41 is pressed 
against the photosensitive drum 7 while maintaining 
given clearances through spacer rollers 14. 
(Coupling of photosensitive member unit with 

20 developing unit) 

The cartridge B is structured such that the 
photosensitive member unit 21 and the developing unit 
20 which are structured as described above are 
integrally coupled with each other. 

25 Hereinbelow, Figs. 9 to 11 are referenced to 

describe a structure for coupling the photosensitive 
member unit 21 with the developing unit 20. Figs. 9 
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and 10 are exploded perspective views showing how 
side covers are attached to the cartridge B according 
to the embodiment of the present invention. Fig. 11 
is a perspective view showing a state where the 
5 photosensitive member unit 21 and the developing unit 
20 are coupled with each other according to the 
embodiment of the present invention. 

As shown in Fig. 11, the positions of the 
photosensitive member unit 21 and the developing unit 

10 20 are temporarily determined by fitting the rocking 
arm 41b2 and the guide rib 41c3 into a guide portion 
19e and a guide portion 19f , respectively. After 
that, the photosensitive member unit 21 and the 
developing unit 20 are coupled with each other by 

15 supporting both end portions thereof in a 

longitudinal direction with side covers 22 and 23 
serving as coupling frames. 

The side cover 22 on one side is provided with 
a reference hole 22a for fitting a cylindrical 

20 portion 24a of the drum bearing 24 that rotatably 
supports the gear flange 7a of the photosensitive 
drum 7, a reference boss 22b to be fitted into a 
reference hole 20a (see Fig. 7) of the developing 
unit 20, and a plurality of screw fixing portions 

25 arranged so as to correspond to screw holes that are 
formed in the side plate 19a of the drum frame 19 of 
the photosensitive member unit 21 and in a side 
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surface of the toner containing frame 40 of the 
developing unit 20. 

Therefore, the position of the side cover 22 is 
set with respect to the photosensitive member unit 21 
5 by fitting the cylindrical portion 24a of the drum 
bearing 24 into the reference hole 22a. Thus, the 
position of the side cover 22 is determined in a 
direction perpendicular to the longitudinal direction 
of the photosensitive drum 7. Also, the attachment 

10 with the screws 28 brings a screw hole end surface 
19c of the drum frame 19 into abutment with screw 
hole bearing surfaces 22d of the side cover 22, 
determining the position of the photosensitive member 
unit 21 in the longitudinal direction. Similarly, by 

15 fitting the reference boss 22b of the side cover 22 

into the reference hole 20a of the developing unit 20, 
the position of the developing unit 20 is determined 
in the direction perpendicular to the longitudinal 
direction of the photosensitive drum 7. Further, the 

20 attachment with the screws 28 brings a screw hole end 
surface 20c of the developing unit 20 into abutment 
with a screw hole bearing surface 22e of the side 
cover 22, determining the position of the developing 
unit 20 in the longitudinal direction. 

25 The side cover 23 on the other side is provided 

with a reference hole 23a for fitting a cylindrical 
portion 25a of the drum shaft 2 5 that rotatably 
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supports the gear flange 7b of the photosensitive 
drum 7, a reference boss 23b to be fitted into a 
reference hole 20b of the developing unit 20, and a 
screw fixing portion arranged so as to correspond to 
5 screw holes that are formed in the side plate 19b of 
the drum frame 19 of the photosensitive member unit 
21. The position of the side cover 23 is set with 
respect to the photosensitive member unit 21 by- 
fitting the cylindrical portion 25a of the drum shaft 

10 25 into the reference hole 23a , and thus determined 
in the direction perpendicular to the longitudinal 
direction of the photosensitive drum 7. Also, the 
attachment with the screws 28 brings a screw hole end 
surface 19d of the drum frame 19 into abutment with 

15 screw hole bearing surfaces 23d of the side cover 23, 
determining the position of the photosensitive member 
unit 21 in the longitudinal direction. 
(Joining side covers to developing unit with resin) 

Next, Figs. 9, 10, 12, and 13 are referenced to 

20 describe how the side cover 23 is joined to the 
developing unit 20 with a resin. Fig. 12 is a 
horizontal cross -sectional view of the process 
cartridge according to the embodiment of the present 
invention. Fig. 13 is an overall perspective view of 

25 the process cartridge according to the embodiment of 
the present invention. 

As shown in Figs. 9, 10, and 12, resin 
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junctions 23e and resin junctions 40h which fixedly 
couples the two members with each other are provided 
to the side cover 23 and the toner containing frame 
40 of the developing unit 20, respectively. Molten 
5 resins are injected into clearances between the resin 
junctions 23e and the resin junctions 40h to fix the 
side cover 23 and the toner containing frame 40. A 
step of joining the two members will be described 
later. 

10 By fitting the reference boss 23b of the side 

cover 23 into the reference hole 20b of the 
developing unit 20 # the position of the developing 
unit 20 is determined in the direction perpendicular 
to the longitudinal direction of the photosensitive 

15 drum 7. At this time, variations in dimensions shown 
in Fig. 12 including a longitudinal dimension S of 
the drum frame 19, longitudinal dimensions Tl and T2 
of the developing unit 20, a step dimension U of the 
side cover 22, and step dimensions VI and V2 of the 

20 side cover 23 are taken into consideration to arrange 
the resin junctions 23e of the side cover 23 and the 
resin junctions 40h of the developing unit 20 with 
clearances Wl and W2 therebetween. Then, the 'resin 
junctions 23e and the resin junctions 40h are fixed 

25 to each other through the joining step described 

below to fix the side cover 23 to the developing unit 
20. 
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In its assembly steps, the cartridge B is fixed 
to a jig (not shown) or the like while the side cover 
22 is fixed to the photosensitive member unit 21 and 
the developing unit 20, and the side cover 23 is 
5 fixed to the photosensitive member unit 21. In this 
embodiment, a side surface 22f of the side cover 22 
is fixedly abutted against the jig, and a receiving 
surface 23g of a junction receiving portion 23f of 
the side cover 23 are abutted against the jig, 

10 determining the position of the side cover 23. At 
this time, as described above, the resin junctions 
23e of the side cover 23 and the resin junctions 40h 
of the developing unit 20 have the clearances Wl and 
W2 therebetween, respectively. While the members are 

15 fixed as described above, the molten resins are 

injected from the resin junctions 23e of the side 
cover 23 to thereby fix the side cover 23 to the 
developing unit 20. Thus, the assembly of the 
cartridge B is completed. 

20 Next, Figs. 14A, 14B, and 14C are referenced to 

describe a structure of the resin junctions. Fig. 
14A is a cross-sectional view of junctions; Fig. 14B 
is a cross -sectional view of a state where the molten 
resin is injected between the junctions; and Fig. 14C 

25 is a perspective view showing a shape of the injected 
bonding resin. 

As shown in Fig. 14A, the resin junction 23e of 
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the side cover 23 has an injecting port 23el and an 
injecting flow path 23e2 which serve to inject the 
molten resin, and a projection 23e3 having a 
substantially cylindrical shape and forming a 
5 junction. Also, the resin junction 40h of the toner 
containing frame 40 of the developing unit 20 has a 
projection 40hl forming a junction, a lightening hole 
40h3 formed thereto, and a cylindrical portion 40h2 
having an inner diameter larger than an outer 

10 diameter of the projection 23e3 of the side cover 23. 

A molten resin 37 for joining the side cover 23 
and the developing unit 20 is injected from the 
injecting port 23el of the side cover 23. The 
injected molten resin 37 passes through the injecting 

15 flow path 23e2 to reach a downstream opening 23e4, 

and then forms a first junction 35 that extends over 
a disk-like plane perpendicular to the injecting flow 
path 23e2. After that, the molten resin 37 forms a 
second junction 36 between an inner periphery of the 

20 projection 23e3 and an outer periphery of the 

projection 40hl. As a result, the injected molten 
resin 37 takes a shape as shown in Fig. 14B, firmly 
fixing the side cover 23 and the toner containing 
frame 40 of the developing unit 20. In this 

25 embodiment, as the materials of the two frames to be 
joined, that is, the side cover 23 and the toner 
containing frame 40, a high impact polystyrene (HIPS) 
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is used. The HIPS material is also used for the 
resin to be injected. The materials are not limited 
thereto, and a resin compatible with a resin of a 
frame to be joined is used for the resin to be 
5 injected. Thus, the joining can be effectively 

performed and the members can be firmly fixed to each 
other so as not to be separated even upon impact 
during physical distribution or upon drop impact . 

10 disassembling and remanuf acturing methods for 
cartridge > 

Hereinafter, the accompanied drawings are 
referenced to describe disassembling and 
remanuf acturing methods for the cartridge B according 

15 to the embodiment of the present invention. Fig. 1 
is a perspective view showing how a photosensitive 
member unit 21 is separated from the cartridge B 
according to the embodiment of the present invention. 
(Frame separating step) 

20 As shown in Fig. 1, the side cover 22 fastened 

with the screws is removed from the cartridge B. 
After that, the screws 28 that couple the side cover 
23 and the photosensitive member unit 21 are 
unfastened. 

25 (Photosensitive member unit separating step) 

As described above, the photosensitive member 
unit 21 and the developing unit 20 have the guide 
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portion 19f and the guide rib 41c3, respectively. 
The guide portion 19f and the guide rib 41c3 are 
fitted into each other, regulating their positions in 
the longitudinal direction. Further, their positions 
5 are regulated in a transverse direction by the side 
cover 23. Therefore, the photosensitive member unit 
21 and the developing unit 20 cannot easily be 
separated as they are. Thus, the side cover 23 made 
of a mold resin is deformed in a direction X of Fig. 

10 1 so as to separate fitted portions between the side 

cover 23 and the photosensitive member unit 21. Then, 
the photosensitive member unit 21 is pulled out in a 
direction Y of Fig. 1 to separate the photosensitive 
member unit 21 from the developing unit 20 (which is 

15 coupled to the side cover 23 with resins). Therefore, 
by deforming the side cover 23 made of the mold resin 
utilizing the elasticity thereof, the photosensitive 
member unit 21 and the developing unit 20 can be 
separated from each other while avoiding the breakage 

20 of the above-mentioned resin junctions or the 
breakage of the side cover 23. Accordingly, it 
becomes easier to remanuf acture the cartridge B. 
(Developer filling step for developing unit) 

Next, Fig. 15 is referenced to describe a 

25 disassembling step for the separated developing unit 
20. Fig. 15 is an exploded perspective view showing 
how the developing unit is disassembled or 
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remanuf actured according to the embodiment of the 
present invention. 

As shown in Fig. 15, the drive gear 10a is 
detached from the developing unit 20 (which is 
5 coupled to the side cover 23) separated from the 
photosensitive member unit 21. Then, the screw 28 
that fixes the second frame 41b is unfastened, and 
the second frame 41b is caused to slide in the 
longitudinal direction to be detached from the 

10 developing unit 20. The developing roller 10 whose 
supporting portion on one side has been removed due 
to the detachment of the second frame 41b is caused 
to slide in the longitudinal direction to be taken 
out from the third frame 41c that is coupled to the 

15 first frame 41a. After that, the developing blade 12 
fixed to the first frame 41a at two positions in the 
longitudinal direction using the screws is removed. 
According to the above-mentioned step, the developing 
unit 20 can be disassembled. 

20 Next, Figs. 15 and 16 are referenced to 

describe a remanuf acturing step for the disassembled 
developing unit 20. Fig. 16 is a perspective view 
for explaining how the developing unit is filled with 
toner according to the embodiment of the present 

25 invention. 

From the toner supplying opening 13b (see Fig. 
15) that is exposed to the outside after the 
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developing roller 10 and the developing blade 12 have 
been removed, the developing unit 20 is cleaned of 
the residual toner by suction, air blowing, or the 
like. Then, with the toner supplying opening 13b of 
the developing unit 20 facing upward, new toner is 
poured through the toner supplying opening 13b to 
fill the developing unit 20. After the toner filling, 
a re- sealing step is performed by closing the toner 
supplying opening 13b with a new developer seal 
member. Note that the re- sealing step for the toner 
supplying opening 13b may not necessarily be 
performed, and the remanuf acturing is possible even 
without performing the re- sealing step. Also, in the 
case where the developing blade 12 is not replaced, 
the toner filling can be performed without removing 
the developing blade 12. 

After completing the toner filling and the re- 
sealing for the toner supplying opening 13b, a 
procedure reverse to that used in the disassembling 
step is followed. That is, the developing blade 12 
is fixed to the first frame 41a at two positions in 
the longitudinal direction using the screws 28. Then, 
a new developing roller 10 is incorporated into the 
developing unit 20, and the second frame 41b is fixed 
to the first frame 41a with the screw 28. Thus, the 
developing unit 20 is remanuf actured. 

Note that in the case where the developing 
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blade 12 and the developing roller 10 which are to be 
attached to the developing unit 20 again are not 
replaced with new ones, a cleaning step and an 
inspection step which are described below can be 
5 added . 

Before being attached to the developing unit 20, 
the developing blade 12 and the developing roller 10 
are cleaned of the adhering toner by air suction 
simultaneously with air blowing or the like. After 

10 the cleaning, the inspection is performed to judge 
whether or not the members are reusable after the 
remanuf acturing. As a result of the inspection, if 
determined to be reusable, the members are assembled 
as they are. Alternatively, as a result of the 

15 inspection, if the performances do not meet 

predetermined criteria, the members are appropriately 
replaced with new ones . 

Further, as to the toner filling step, instead 
of the method of filling the developing unit 20 with 

20 toner through the toner supplying opening 13b, the 
following method may be used. That is, as shown in 
Fig. 16, the toner cap 40al (see Fig. 5) is detached 
from the toner filling port 40a of the toner 
containing frame 40, which is exposed to the outside 

25 by removing the side cover 22, to refill the 

developing unit 20 with toner. After the toner 
refilling, the toner filling port 40a is re-sealed 
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with the toner cap 40al. In this case, it is 
necessary to perform the above step in the state 
where the developing blade 12 and the developing 
roller 10 are incorporated into the developing unit 
5 20, or to close the toner supplying opening 13b with 
a new developer seal member in advance. 
(Photosensitive drum detaching step and 
photosensitive drum attaching step) 

Next, Fig. 17 is referenced to describe a 

10 disassembling step for the photosensitive member unit 
21 separated from the cartridge B. Fig. 17 is an 
exploded perspective view showing how the 
photosensitive member unit is disassembled or 
remanuf actured according to the embodiment of the 

15 present invention. 

The screws 28 on both end portions of the 
photosensitive member unit 21 are unfastened. Then, 
the drum bearing 24 and the drum shaft 25 which 
support the photosensitive drum 7 are detached. Thus, 

20 the photosensitive drum 7 is detached from the 
photosensitive member unit 21. 

Subsequently, the charging roller 8 is detached 
from the photosensitive member unit 21. Then, the 
screws 28 that fix the cleaning blade 17a to the drum 

25 frame 19 are unfastened. After that, the blade 17a 
is detached from the photosensitive member unit 21. 
By performing the above-mentioned step, the 
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disassembling of the photosensitive member unit 21 is 
completed. 

Next, Fig, 17 is referenced to describe a 
remanuf acturing step for the disassembled 
5 photosensitive member unit 21. 

The blade 17a is detached, and the exposed 
waste toner reservoir 17b is cleaned of waste toner 
by suction, air blowing, or the like. After 
completing the waste toner cleaning a procedure 

10 reverse to that used in the disassembling step is 
followed. That is, a new blade 17a is fixed to the 
photosensitive member unit 21 at two positions in the 
longitudinal direction using the screws 28. Then, 
the charging roller 8 is incorporated into the 

15 photosensitive member unit 21, and a new 
photosensitive drum 7 is attached to the 
photosensitive member unit 21. After that, the drum 
bearing 24 and the drum shaft 25 are fixed to the 
photosensitive drum 7 with the screws 28 from both 

20 sides thereof. Thus, the photosensitive member unit 
21 is remanuf act ured. 

Described above are examples of using brand-new 
consumable parts such as the photosensitive drum 7, 
the charging roller 8, and the blade 17a. However, 

25 if judged as reusable after the inspection, the 

detached parts can be cleaned, incorporated to the 
developing unit 20, and reused. 
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Note that either the disassembling step and 
remanuf acturing step for the developing unit 20, or 
the disassembling step and remanuf acturing step for 
the photosensitive member unit 21 may be performed 
5 first. 

(Photosensitive member unit engaging step) 

The photosensitive member unit 21 and the 
developing unit 20, which have been remanuf actured as 
described above, are again coupled to each other by 

10 following a procedure reverse to the procedure used 
in the separating step. That is, as shown in Fig. 1, 
by deforming the side cover 23, the guide rib 41c3 is 
inserted into the above-mentioned guide portion 19f . 
Then, the photosensitive member unit 21 and the 

15 developing unit 20 are again coupled to the side 

cover 23 with the screws. At this time, if the guide 
rib 41c3 of the developing unit 20 is cut off in 
advance, the coupling can be performed without 
deforming the side cover 23. 

20 Then, the side cover 22 is fitted into the 

photosensitive member unit 21 and the developing unit 
20, and fixed thereto with the screws. Thus, both 
sides of the photosensitive member unit 21 and the 
developing unit 20 are fixed by the side covers 22 

25 and 23. Accordingly, the cartridge B can be 
remanuf actured . 

The remanuf acturing method according to the 
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present invention has been shown taking as an example 
the remanuf acturing of the cartridge that utilizes 
the junction made of the molten resin for fixing the 
side cover 2 3 to the developing unit 20. However, 
5 the remanuf acturing method is not limited thereto, 

and may be a coupling method using welding, caulking, 
or the like. 

Further, even if it is not the developing unit 
20 but the photosensitive member unit 21 to be joined 

10 to the side cover 23 with the molten resin, the 
remanuf acturing method according to the present 
invention can be adopted. 

Further, description has been made that the 
portions other than the junctions made of the molten 

15 resin are fastened and fixed with screws. However, 
as long as a plurality of parts can be fixed to each 
other, any methods may be adopted, and the parts may 
be the fixed by welding, caulking, or the like. 
Note that the step order for the 

20 remanuf acturing method according to the present 

invention is not limited to the step order described 
above, and may appropriately be changed. 

The above-mentioned embodiment includes the 
following two cases. In one case, the process 

25 cartridges that have been used are collected and 
disassembled. Then, parts detached from the 
respective process cartridges by the disassembling 
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are collected into groups of the same parts. After 
that, using the parts, or in some cases, partially 
using new ones of the parts (parts that are not to be 
reused) , the process cartridge is remanuf actured by 
5 the above-mentioned remanuf acturing method. In the 
other case, the process cartridge that has been used 
is collected and disassembled. Then, using the parts 
detached from the cartridge, or in some cases, 
partially using new ones of the parts (parts that are 

10 not to be reused) or the parts detached from another 
cartridge, the process cartridge is remanuf actured by 
the above-mentioned remanuf acturing method. 

Further, the embodiment of the present 
invention includes the following aspects. 

15 (First aspect) 

A remanuf acturing method for a process 
cartridge B detachably attachable to a main body of 
an image forming apparatus A, the process cartridge 
including: 

20 a photosensitive member unit 21 having an 

electrophotographic photosensitive drum 7 on which an 

electrostatic latent image is formed; 

a developing unit 20 having: a developer 

container (toner containing frame 40) for containing 
25 a developer for developing the electrostatic latent 

image; and a developing roller 10 for carrying the 

developer; 
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a first coupling frame (side cover 22) for 
coupling one end side of the photosensitive member 
unit 21 and one end side of the developing unit 20 to 
each other; and 
5 a second coupling frame (side cover 23) for 

coupling the other end side of the photosensitive 
member unit 21 and the other end side of the 
developing unit 20, which are opposite sides of the 
one end sides, to each other, 
10 the remanuf acturing method including: 

(a) a frame separating step for separating the 
first coupling frame (side cover 22) from the 
developing unit 20 and the photosensitive member unit 
21; 

15 (b) a photosensitive member unit separating 

step for, after the frame separating step, separating 
the photosensitive member unit 21 by deforming the 
second coupling frame (side cover 23) in a state 
where the second coupling frame (side cover 23) and 

20 the photosensitive member unit 21 are fixed to each 
other; 

(c) a photosensitive drum detaching step for, 
after the photosensitive member unit separating step, 
detaching the electrophotographic photosensitive drum 

25 7 from the photosensitive member unit 21; 

(d) a photosensitive drum attaching step for, 
after the photosensitive drum detaching step. 
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attaching one of the electrophotographic 
photosensitive drum 7 and a new photosensitive drum; 

(e) a photosensitive member unit engaging step 
for engaging the photosensitive member unit 21 with 

5 the second coupling frame (side cover 23) that is 
fixed to the developing unit 20; and 

(f) a frame engaging step for engaging the 
first coupling frame (side cover 22) with respective 
end portions of the developing unit 20 and the 

10 photosensitive member unit 21 . 
(Second aspect) 

A remanuf acturing method for a process 
cartridge B detachably attachable to a main body of 
an image forming apparatus A, the process cartridge 
15 including: 

a photosensitive member unit 21 having an 
electrophotographic photosensitive drum 7 on which an 
electrostatic latent image is formed; 

a developing unit 20 having: a developer 
20 container (toner containing frame 40) for containing 
a developer for developing the electrostatic latent 
image; and a developing roller 10 for carrying the 
developer; 

a first coupling frame (side cover 22) for 
25 coupling one end side of the photosensitive member 

unit 21 and one end side of the developing unit 20 to 
each other; and 
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a second coupling frame (side cover 23) for 
coupling the other end side of the photosensitive 
member unit 21 and the other end side of the 
developing unit 20 , which are opposite sides of the 
5 one end sides, to each other, 

the developing unit 20 and the second 
coupling frame (side cover 23) being fixed to each 
other with an injected molten resin 37, 

the photosensitive member unit 21 and the 
10 second coupling frame (side cover 23) being fastened 
to each other with a fastening member (screw 28), 
the remanuf acturing method including: 

(a) a frame separating step for separating the 
first coupling frame (side cover 22) from the 

15 developing unit 20 and the photosensitive member unit 
21; 

(b) a fastening releasing step for releasing 
fastening of the photosensitive member unit 21 to the 
second coupling frame (side cover 23); 

20 (c) a photosensitive member separating step for, 

after the fastening releasing step, separating the 
developing unit 20 and the photosensitive member unit 
21 from each other by deforming the second coupling 
frame (side cover 23) in a state where the developing 

25 unit 20 and the second coupling frame (side cover 23) 
are fixed to each other; 

(d) a photosensitive drum detaching step for. 
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after the photosensitive member unit separating step, 
detaching the electrophotographic photosensitive drum 
7 from the photosensitive member unit 21; 

(e) a photosensitive drum attaching step for, 
5 after the photosensitive drum detaching step, 

attaching one of the electrophotographic 
photosensitive drum 7 and a new photosensitive drum; 

(f ) a photosensitive member unit engaging step 
for engaging the photosensitive member unit 21 with 

10 the second coupling frame (side cover 23) that is 
fixed to the developing unit 20; and 

(g) a frame engaging step for engaging the 
first coupling frame (side cover 22) with respective 
end portions of the developing unit 20 and the 

15 photosensitive member unit 21. • 
(Third aspect) 

A remanuf acturing method for a process 
cartridge B detachably attachable to a main body of 
an image forming apparatus A, the process cartridge 
20 including: 

a photosensitive member unit 21 having an 
electrophotographic photosensitive drum 7 on which an 
electrostatic latent image is formed; 

a developing unit 20 having: a developer 
25 container (toner containing frame 40) for containing 
a developer for developing the electrostatic latent 
image; and a developing roller 10 for carrying the 
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developer; 

a first coupling frame (side cover 22) for 
coupling one end side of the photosensitive member 
unit 21 and one end side of the developing unit 20 to 
5 each other; and 

a second coupling frame (side cover 23) for 
coupling the other end side of the photosensitive 
member unit 21 and the other end side of the 
developing unit 20, which are opposite sides of the 
10 one end sides, to each other, 

the photosensitive member unit 21 and the 
second coupling frame (side cover 23) being fixed to 
each other with an injected molten resin 37, 

the developing unit 20 and the second 
15 coupling frame (side cover 23) being fastened to each 
other with a fastening member (screws 28), 
the remanuf acturing method including: 

(a) a frame separating step for separating the 
first coupling frame (side cover 22) from the 

20 photosensitive member unit 21 and the developing unit 
20; 

(b) a fastening releasing step for releasing 
fastening of the second coupling frame (side cover 
23) to the developing unit 20; 

25 (c) a developing unit separating step for, 

after the fastening releasing step, separating the 
photosensitive member unit 21 and the developing unit 
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20 from each other by deforming the second coupling 
frame (side cover 23) in a state where the 
photosensitive member unit 21 and the second coupling 
frame (side cover 23) are fixed to each other; 
5 (d) a photosensitive drum detaching step for, 

after the developing unit separating step, detaching 
the electrophotographic photosensitive drum 7 from 
the photosensitive member unit 21; 

(e) a photosensitive drum attaching step for, 
10 after the photosensitive drum detaching step, 

attaching one of the electrophotographic 
photosensitive drum 7 and a new photosensitive drum; 

(f ) a developing unit engaging step for 
engaging the developing unit 20 with the second 

15 coupling frame (side cover 23) that is fixed to the 
photosensitive member unit 21; and 

(g) a frame engaging step for engaging the 
first coupling frame (side cover 22) with respective 
end portions of the photosensitive member unit 21 and 

20 the developing unit 20. 
(Fourth aspect) 

A remanuf acturing method for a process 
cartridge according to the first, second, or third 
aspect, further including a developer refilling step 

25 for, before the photosensitive member unit 21 

engaging step or the developing unit engaging step, 
refilling the developer container (toner containing 
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frame 40) with the developer from a developer 
supplying opening (toner supplying opening 13b) 
exposed by detaching the developing roller 10 from 
the developing unit 20. 
5 (Fifth aspect) 

A remanuf acturing method for a process 
cartridge according to any one of the first to third 
aspects, further including a developer refilling step 
for, before the frame engaging step, refilling the 

10 developer container (toner containing frame 40) with 
the developer from a developer filling port (toner 
filling port 40a) that is provided to the developer 
container (toner containing frame 40) for filling of 
a developer. 

15 According to the above-mentioned 

remanuf acturing method, the cartridge B that has been 
used is collected. Then, while maintaining the state 
where the developing unit and the second frame are 
fixed to each other, the developer container can be 

20 filled with the developer easily. Also, the 

electrophotographic photosensitive drum is replaced 
with a new one. Thus, the cartridge B that has lost 
the commercial value of the cartridge B becomes 
usable again, and is commercialized again. 

25 Accordingly, the frame of the cartridge B, the 

developing roller and the developing blade composing 
the developing unit, and the parts such as a gear for 
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transmitting a driving force and a coupling can be 
used effectively. 

The above-mentioned remanuf acturing method is 
performed in all the cases described below. 
5 (1) A case where only parts detached from one 

of cartridges are reused to remanuf acture the 
cartridge. 

(2) A case where parts, which cannot be reused 
in the above-mentioned case (1) because of the end of 

10 life, the damage, or the like are replaced with new 
ones or reused parts detached from another cartridge 
to remanuf acture the cartridge. 

(3) A case where parts detached from a 
plurality of cartridges are collected into groups of 

15 the same parts, and necessary parts are selected from 
the groups of the same parts and reused to 
remanuf acture the cartridge. 

(4) A case where parts, which cannot be reused 
in the above-mentioned case (3) because of the end of 

20 life, the damage, or the like are replaced with new 
ones to remanuf acture the cartridge. 

Note that the part represents a structure 
described in the appended claims, that is, a product 
that composes a certain portion of a cartridge. The 
25 part also includes a member unit and a minimum unit 
that cannot be disassembled any further. 

As has been described above, according to the 
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present invention, there can be provided a simplified 
remanuf acturing method for a process cartridge. 

Further, according to the present invention, 
there can be provided a simplified remanuf acturing 
5 method for a process cartridge in which structural 

components are joined to each other by a molten resin, 
the remanuf acturing method including no process for 
separating the portions joined with the molten resin. 

While the invention has been described with 
10 reference to the structure disclosed herein, it is 
not confined to the details set forth and this 
application is intended to cover such modifications 
or changes as may come within the purposes of the 
improvements or the scope of the following claims . 
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